Multiple drug transporters mediate the placental transport of sulpiride.
Sulpiride is a typical antipsychotic drug for the treatment of schizophrenia, depression and other psychological disorders. It has been proven that a small amount of sulpiride could cross the human placenta using an ex vivo placental perfusion model. However, the placental transfer mechanism has not been elucidated. Considering the structure of sulpiride, we speculated that the transporters expressed in placenta might be involved in sulpiride uptake across the blood-placenta barrier. The aim of our study was to determine which transporters contributed to the placental transfer of sulpiride. Our results revealed that sulpiride was a substrate of human organic cation transporter (hOCT) 3, human multidrug resistance protein (hMDR) 1 and human breast cancer resistance protein (hBCRP) using transfected cells expressing respective transporters. In addition, the accumulation of sulpiride in BeWo cells (a human choriocarcinoma cell line) was obviously affected by inhibitors of carnitine/organic cation transporter (OCTN) 2, MDR1 and BCRP. The accumulation of sulpiride in primary human trophoblast cells was obviously affected by inhibitors of OCT3, OCTN1 and OCTN2. The above results indicate that hOCTN1 and hOCTN2 likely contribute to the sulpiride uptake from maternal circulation to trophoblast cells, while hMDR1 and hBCRP mediate the efflux from trophoblast cells to maternal circulation, and hOCT3 probably is involved in the bidirectional transport of sulpiride between the placenta and fetal blood.